Zantedeschia Spreng. is an economically important ornamental plant species. Improvement of aesthetic parameters and creation of novel variations of decorative plants are important economic goals for the commercial ornamental industry. The effect of the combination of growth regulators and the explant type on dedifferentiation induction in Zantedeschia aethiopica and Zantedeschia elliottianna was investigated. Research was carried out at the Institute of Biology and Plant Biotechnology of Aleksandras Stulginskis University and at the Laboratory of Agrobiotechnology of the Joint Research Centre in 2016-2017. Explants (leaf discs, spathe discs, and petiole segments) were cultured on the MS medium supplemented with different concentrations of indole-3-acetic acid (IAA), indole-3-butyric acid (IBA) and 6-benzylaminopurine (BAP), 30.0 g l -1 sucrose, and 8.0 g l -1 agar. Leaf discs and spathe discs did not show any response in the medium without growth regulators, while 16.3% (Zantedeschia aethiopica) and 24.3% (Zantedeschia elliottianna) of isolated petiole segments formed callus. Our results showed that an appropriate combination of growth regulators for callus induction varied depending on the genetic background and the explant type. It was documented that isolated petiole segments of the arum lily and the calla lily induced more statistically reliable callus in a medium supplemented with combination BAP + IAA, while the combination BAP + IBA promoted callus formation from spathe disc tissues. Petiole segments manifested the highest dedifferentiation capability among the tested explant types. The results of the study showed that the ability of the somatic tissues of the arum lily and the calla lily to induce dedifferentiation seems to be a valuable material for improvement of ornamental values in these plants.
INTRODUCTION
Species of Zantedeschia Spreng. are very popular all over the world because of their attractive inflorescence. They are commercially available as cut flowers and potted plants (Letty, 1973; Tjia, 1989; Corr, 1993; Kuehny, 2000) . This plant is of high horticultural and economic value. Proper ambient temperature is necessary for the growth and development of the calla lily, so these plants are commonly grown in and exported from the countries in temperate zones with warm summers. Growing of the calla lily has been studied widely (Plummer et al., 1990; Corr, Widmer, 1991) , the major efforts being focused on the control of flowering and tuber storage (Corr, Widmer, 1987 , 1988 . Commercially, multiplication of Zantedeschia Spreng. through branches and tubers is practiced to increase the size and the number of tubers. However, serious losses are caused by field-grown tubers infected by Erwinia soft rot (Chen et al., 2000) . Due to high infection in individuals, Cohen (1981) and Ruiz (1996) with colleagues introduced plant propagation by an in vitro method. The in vitro technique has for long been elaborated commercially for the propagation of plant material for agricultural, horticultural, pharmaceutical, or research purposes, and for building up disease-free reserves (Thorpe, 2007) .
Induction of dedifferentiation is regulated by endogenous and exogenous growth regulators in the plant nutrient medium (MS) (Murashige, Skoog, 1962 ). An important role in dedifferentiation induction is played by the type and concentration of plant growth regulators and their interaction (Khanam et al., 2000) . It has been found that different combinations of auxins and cytokinins in the medium affected the intensity of callus formation (Makunga et al., 2005 The aim of the current study was to establish a suitable system for optimal induction of callus from in vitro cultured leaf discs, spathe discs, and petiole segments of the arum lily and the calla lily, which could build the basis for genetic improvement of Zantedeschia Spreng. and aid in the multiplication and conservation of the resources of the wild calla lily.
MATERIALS AND METHODS
The experiment was carried out in 2016-2017, at the Institute of Biology and Plant Biotechnology of Aleksandras Stulginskis University and the Laboratory of Agrobiotechnology of the Joint Research Centre. Two species of Zantedeschia Spreng. were used: Zantedeschia aethiopica -the arum lily and Zantedeschia elliottianna -the calla lily. Leaf discs, spathe discs, and petiole segments were surface sterilized in 70% ethanol for 0.5 min, then in 10% sodium hypochlorite for 4 min, and rinsed three times for 5 min with sterile distilled water. The explants were placed on the MS medium supplemented with different concentrations and combinations of growth regulators. Firstly, for best callus initiation, two different cytokinins were tested: 6-benzylaminopurine (BAP) (1.0; 2.0 mg l , photoperiod 16/8 h (day/ night).
The experiment was set up in a completely randomized design. Each treatment consisted of three replicate plates and the experiments were repeated three times. The percentage of explants producing callus was recorded [(number of explants with callus/total number of explants) × 100%]. Computer programs STAT and ANOVA from SELEKCIJA and IRRISTAT (Tarakanovas, Raudonius, 2003) were used for calculation. The mean value and the standard error for each species were calculated based on the number of independent replications. Means within a column followed by the same letter are not significantly different. The data are grouped by Duncan's multiple-range test (P ≤ 0.05). Callus formation frequency depends on the concentration of cytokinin BAP supplemented in the nutrient medium and on the type of Zantedeschia Spreng. explant. It was found that leaf and spathe explants of the arum lily and the calla lily did not form callus in the nutrient medium without growth regulators (Fig. 1) . It was determined that 2.0 BAP mg l -1 was the most efficient: this optimal concentration developed an average of 58.4% of callus formation in leaf explants of the arum lily. The dedifferentiation rate of growing leaf explants of the calla lily in the same medium was 44.7%. Cultivation of isolated tissues of spathe of the arum lily on the medium supplemented with 1.0 mg l -1 BAP produced better results: these explants formed callus 1.2 times more intensively than the explants of the calla lily. The medium supplemented with 2.0 mg l -1 BAP spathe explants formed callus at 79.6% frequency for the calla lily and 62.6% for the arum lily.
RESULTS AND DISCUSSION

Scientists
The research results show that isolated petiole segments on the nutrient medium supplemented with the same concentrations of cytokinin produced better results: the tissue culture formed callus even on the medium without growth regulators (16.3% -the arum lily and 24.3% -the calla lily). Isolated petiole explants formed callus in both kinds of plants it also depends on the composition of the nutrient medium. Better results were obtained by the arum lily.
The literature suggests that callus induction in isolated leaf tissue culture of Zantedeschia Spreng. was weak. Zheng (2010) established that the most active callus induction from leaf segments depends on the combination of , which in some cases increased callus formation. It was found that the frequency of callus formation of arum lily leaf segments culture was the most intensive: 81.6% of explants cultivated on the MS medium supplemented with 0.5 mg l -1 IAA + 2.0 mg l -1 BAP of growth regulators (Fig. 2) . The other tested concentrations of IAA in the medium had a positive effect on the formation of callus.
The highest callus formation rate (85.2%) was determined in isolated spathe discs of the arum lily, cultivated in the medium supplemented with The investigation showed that isolated arum lily petiole segments grown on the nutrient medium supplemented with IAA dedifferentiated intensively. The best supplement for callus formation from petiole explants was 1.0 mg l -1 IAA concentration: the frequency of callus formation was 96.5%. Both kinds of isolated leaf culture of the investigated plants were unable to form callus on the medium without growth regulators.
In vitro studies of spathe explants are quite rare. Studies on callus induction from that type of isolated tissues are often applied to Anthurium (Anthurium), which is assigned to the Araceae family, the same as the arum and calla lilies. Budiarto (2008) studied dedifferentiation of explants and found that the nutrient medium is appropriate to supplement the BAP in combinations with auxins.
Isolated leaf discs of the calla lily in the nutrient medium supplemented with 0.25 mg l -1 IAA + 2.0 mg l -1 BAP and 0.5 mg l -1 IAA + 2.0 mg l -1 BAP combinations formed callus at the frequency of 51.4% and 55 %, respectively (Fig. 3) . Increasing the concentration of auxin in the medium to 1.0 and 2.0 mg l -1 , the frequency of callus formation increased to 66.7% and 64.8%. The differences were insignificant. The average results of this study showed that the spathe discs of the calla lily formed callus less frequently than the explants of the arum lily. Evaluation of the effect of IBA on the genesis of spathe callus of the calla lily showed that explants formed callus intensively. The best result -78.2% -of the callus formation rate with calla lily spathe discs was determined in the medium supplemented with 0.5 mg l 
CONCLUSIONS
The calla lily manifested a higher power of dedifferentiation than the arum lily. To induce callus genesis on somatic tissues of the arum lily, the most suitable nutrient medium must be supplemented with 0. 
